Abstract-Chemical examinations show t h a t
INTRODUCTION
D i f f i c u l t i e s i n i s o l a t i n g vegetable tannins from an extremely complex m i x t u r e have been overcome i n r e c e n t years by development o f new separation procedures based mainly on reversephase chromatography, and thereby enormous p r o w e s s has been made i n o u r understanding o f the chemistry o f vegetable tannins. I n t h e c l a s s i c a l work, tannins were i n p r i n c i p l e d i v i d e d on the basis o f t h e i r chemical p r o p e r t i e s i n t o two groups; the hydrolyzable and t h e nonhydrolyzable o f condensed. However, r e c e n t accumulated data o f t h e i r s t r u c t u r a l studies have shown t h a t they may be c l a s s i f i e d i n t o t h r e e major groups based mainly on t h e s t r u c t u r a l features r a t h e r than on the chemical p r o p e r t i e s . The t h i r d group i s now designated here as 'complex t a n n i n ' , and i t s i s o l a t i o n and s t r u c t u r e are t h e major subjects o f t h i s paper. I n a d d i t i o n , some o f t h e s i g n i f i c a n t f i n d i n g s obtained i n t h e f i e l d s o f condensed and hydrolyzable tannins a r e b r i e f l y discussed herein.
COMPLEX T A N N I N
The complex t a n n i n i s a s e r i e s o f compounds f i r s t i s o l a t e d from a Fagaceous p l a n t ( r e f . 1) and now found t o occur w i d e l y i n t h e p l a n t s c o n t a i n i n g both hydrolyzable and condensed tannins ( r e f . 2-6). The i s o l a t i o n o f these tannins i s almost i n v a r i a b l y achieved by a combination o f Sephadex LH-20 dextran gel ( w i t h a m i x t u r e o f water and methanol) and reverse-phase (such as h i g h -p o r o s i t y polystyrene, ODs, etc. w i t h a water and methanol mixture) chromatographies. The former chromatography allows separation from more mobile lower-molecular-weight polyphenolics, w h i l e t h e l a t t e r i s e f f e c t i v e f o r t h e separation o f each s t r u c t u r a l isomer, The s t r u c t u r e e l u c i d a t i o n i s based on chemical means h y d r o l y s i s , degradation, synthesis , e t c . ) i n conjunction w i t h h i g h -r e s o l u t i o n 1H and 4 3C NVR spectroscopy.
More than t h i r t y tannins o f t h i s class have so f a r been i s o l a t e d and s t r u c t u r a l l y elucidated, and from t h e i r s t r u c t u r a l features, they a r e f u r t h e r d i v i d e d i n t o t h r e e groups. The most commonly o c c u r r i n g i s ' f l a v a n o -e l l a g i t a n n i n ' , which possesses i n t h e molecule a flavan-3-01, t h e component u n i t o f condensed tannins, connected t o a hydrolyzable t a n n i n moiet through a carbon-carbon linkage. As t y p i c a l examples, t h e s t r u c t u r e s o f stenophyllanin A ( l f ( r e f . 11, a c u t i s s i m i n B ( 2 ) ( r e f . 3), mongolicain A ( 3 ) ( r e f . 4.) and stenophynin A ( 4 ) ( r e f . 2) a r e shown i n the t e x t . 
o f procyanidin 6-3 ( 7 ) and vescalagin (8) .
The 'flavono-ellagitannins', monoolicins A ( 9 ) and B ( l o ) , i s o l a t e d from t h e p l a n t o f the genus Quercus (Fagaceae)(ref.
) have novel s t r u c t u r e s i n which a f l a v o n o i d glucoside i s l i n k e d t o an e l l a g i t a n n i n moiety through a carbon-carbon bond. The s t r u c t u r e s have been e s t a b l i s h e d on t h e b a s i s o f analysis o f t h e 1H
-13C long-range COSY spectra and p r e p a r a t i o n by condensation o f the corresponding f l a v o n o i d and e l l a q i t a n n i n . The co-occurrence w i t h (+)-t a x i f o l i n 3-0-glucoside and 8 (and castalagin, t h e C-1 epimer o f 8) i n t h e same p l a n t suggests t h a t 9 and 10 are b i o s y n t h e t i c a l l y derived by condensation o f these compounds. 
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HYDROLYZABLE TANNIN
During t h e p a s t decade, more than two-hundred hydrolyzable tannins and r e l a t e d compounds have been i s o l a t e d from about f i f t y p l a n t m a t e r i a l s i n o u r l a b o r a t o r y . From t h e i r s t r u c t u r a l work, i t i s shown t h a t g a l l i c a c i d i s metabolized, i n t h e form o f t h e e s t e r attached t o t h e p o l yalcohol (mostly D-glucopyranose) moiety, by i ) o x i d a t i v e coupling l e a d i n g t o o l i g o m e r i z a t i o n and i i ) o x i d a t i o n o f t h e aromatic
Chart 1. Yetabolism o f q a l l i c a c i d
Among various hydrolyzable tannins , those w i t h a dehydrohexahydroxydiphenoyl e s t e r group represent a r e l a t i v e l y r a r e group o f compounds which occur r a t h e r w i d e l y i n t h e p l a n t kingdom, mostly predominating i n t h e p l a n t e x t r a c t s . The i s o l a t i o n o f t h e novel tannin, elaeocarpusin 9) and Areca seed ( r e f . 10) are shown here. I t should be noted t h a t t h e t r i m e r i c proanthocyanidins, cinnamtannins B-1 (12) and D-1 ( r e f . 11) possess a s t r o n g l y sweet t a s t e , whereas o t h e r compounds t a s t e a s t r i n g e n t , suggesting t h a t tannins combine w i t h p r o t e i n s s p e c i f i c a l l y .
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